Biventricular repair in patients with left isomerism  by Carotti, Adriano et al.
LETTERS TO THE EDITOR 
Biventricular repair in patients with left 
isomerism 
To the Editor: 
We read with interest he article by Dr. Hirooka and 
associates, 1 "Biventricular Repair in Cardiac Isomerism," 
and we wish to congratulate the authors for thei out- 
standing results. 
In our experience with patients with right isomerism, 
none fulfilled the anatomic riteria to undergo biventricu- 
lar repair. 2 Vice versa, 12 of 40 patients with left isomer- 
ism underwent biventricular repair, a' 4 With reference to 
atrial isomerism with situs ambiguus, we think it more 
appropriate to categorize the cardiac morphology accord- 
ing to Van Praagh's equential approach. 5 For example, in 
describing the cardiac anomalies of patients 5, 8, and 12, 
the authors cite "corrected TGA [transposition of the 
great arteries]" as the main diagnosis. We believe that 
such a definition is improper in patients with situs am- 
biguus, because it provides no information concerning the 
ventricular loop and the relationship between the great 
arteries. Along with Van Praagh's approach, if one com- 
bines the information gleaned from the author's Table I 
and Fig. 1 for patients with left isomerism, we conclude 
that {A,D,S} occurred in nine cases, {A,L,I} in two, 
{A,D,D} in two, and {A,L,L} in one. 
In our experience, {A,D,S} occurred in nine cases and 
{A,L,I} in three. At variance with the authors' experience, 
we have never found the {A,D,D} or {A,L,L} arrange- 
ments suitable for biventricular repair. 
Our patients underwent biventricular repair at a mean 
age of 3.8 + 8.1 years and a mean weight of 13 + 16.8 kg. 
Anatomic features and surgical procedures are listed in 
Tables I and II. 
One early death occurred as a result of pulmonary 
arterovenous fi tulas. 6 On follow-up (4.6 +-_ 1.2 years), two 
patients died suddenly, probably of an arrhythmia. One 
patient required revision of an intraatrial baffle and three 
required a pacemaker implantation. 
Furthermore, four additional patients with {A,D,S} 
(n = 2) and {A,L,I} (n = 2) anatomy, potentially suitable 
for biventricular epair, had various forms of systemic 
obstruction, namely coarctation of the aorta (n = 2), 
mitral hypoplasia (n = 1), and left ventricular hypoplasia 
associated with supravalvular mitral obstruction (n = 1). 
One of them underwent patch repair of isolated coarcta- 
tion and survived. The three patients with associated 
cardiac anomalies died after palliative procedures. 
We conclude that (1) anatomic features of patients with 
atrial isomerism are best described according to Van 
Praagh's equential approach; (2) biventricular repair of 
cardiac abnormalities associated with left isomerism is 
possible in the presence of balanced ventricles and con- 
cordant ventriculoarterial connection, independently on 
the ventricular loop ({A,D,S} and {A,L,I}) 3' 4; and (3) the 
occurrence of systemic obstruction in left isomerism with 
Table I. Anatomic features of 12 patients with left 
isomerism who underwent biventricular repair* 
No. 
Main defect 
Partial AV canal defect 5 
PAPVC 4 
VSD 2 
DORV 1 
Associated anomalies 
Azygos/hemiazygos continuation 11 
Bilateral SVC 6 
Single atrium 6 
PAPVC 5 
ASD 3 
Pulmonary stenosis 3 
VSD 1 
AV, Atrioventricular; PAPVC, partial anomalous pulmonary venous con- 
nection; VSD, ventricular septal defect; DORV, double-outlet right ventri- 
cle; SVC, superior vena cava; ASD, atrial septal defect. 
*{A,D,S}, nine patients; {A,L,I}, three patients. 
Table I I . Surgical procedures 
No. 
Main procedure 
Partial partition (straight patch) 5 
Intraatrial rerouting (tailored baffle) 5 
VSD closure 2 
Associated procedures 
Mitral cleft suture 3 
RVOT reconstruction 3 
VSD closure 1 
VSD, Ventricular septal defect; RVOT, right ventricular outflow tract. 
either dextro or levo ventricular loop must be ruled out 
when a biventricular repair is being considered. 
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Reply to the Editor: 
We congratulate Carotti and colleagues on their suc- 
cessful surgical approach to patients with isomeric left 
appendages. In our experience, when considering options 
for reparative operations in patients having visceral het- 
erotaxy, it is the abnormal systemic and pulmonary venous 
connections, as well as the extent of ventricular malfor- 
mations associated with atrioventricular septal defect or 
double-inlet atrioventricular connections, that have been 
the major determinants of success. In this light, we agree 
with Dr. Carotti's group that it is essential to describe all 
morphologic features present by means of logical methods 
of analysis. We admit that our use of the term "corrected 
TGA" was morphologically inappropriate. Indeed, we 
subsequently excluded these cases from the material 
analyzed in our review of cases of congenitally corrected 
transposition i which the so-called ouble switch proce- 
dure was used) The malformed hearts with visceral 
heterotaxy should have been described as being physio- 
logically similar but anatomically distinct from those with 
discordant atrioventricular nd abnormal ventriculoarte- 
rial connections, the presence of isomeric appendages 
clearly ruling out the possibility of discordant connections 
across the atrioventricular junctions. We should remind 
our colleagues in Rome, nonetheless, that the series of 
patients on whom we did report simply reflected our own 
experience of hearts with isomeric left appendages in 
which wewere able to achieve anatomic repair. 
We should also remind them that, although sequential 
analysis is essential to provide a precise understanding of
the cardiac morphology, they should be aware that the 
method proposed by Van Praagh is not the only approach, 
nor necessarily the most appropriate. Indeed, the exquis- 
ite brevity provided by Van Praaghian codifications do not 
always produce clarity. 2 Thus, although Dr. Carotti and 
colleagues recommend the use of the codifications 
{A,L,L} and {A,D,D}, these codes do not necessarily 
express the morphologic features with the precision that 
comparable codes such as {S,L,L} and {I,D,D} might. 
Neither exact atrial arrangement (situs) nor the patterns 
of venoatrial connections are precisely indicated by the 
letter A. In this regard, Dr. Carotti and colleagues must 
surely be aware that Dr. Van Praagh and his colleagues 3' 4 
have recently suggested that all malformed hearts be 
classified, on the basis of venoatrial connections , into 
groups of either situs solitus or situs inversus. Dr. Van 
Praagh's group, therefore, might no longer recognize an 
ambiguous nature for atrial situs. The suggestion that all 
cases fall into usual or mirror-image groups, nonetheless, 
has not been borne out by our most recent experience. 5 
On the basis of our findings, we consider it essential to 
take note of both the morphology of the atrial chambers, 
according to the pattern of the appendages, and the 
precise venoatrial connections. Only in this light can 
equally important features such as ventricular topology 
properly be interpreted. 
When striving to achieve optimal surgical results, it can 
be important not only to recognize the morphology en- 
capsulated by codes such as {A,D,S}, but also to take into 
account he more detailed features, such as the surgical 
anatomy of the coronary circulation and the precise 
structure of the atrioventricular valves. In this respect, our 
studies have shown these features to be markedly abnor- 
mal in the setting of visceral heterotaxy. 6' 7 The findings 
derived from these investigations, together with more 
precise diagnosis based on complete sequential segmental 
analysis, might promote still better surgical strategies and 
results in the future. We hesitate to attempt o state 
categorically atthis time our precise indications for biven- 
tricular repair in patients with visceral heterotaxy. 
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